(2SR,3SR)-2-(tert-butyldimethylsilyloxy)-3-Methylpentan-3-ol. 8 General procedure A was applied to EtZnCl (226 mg, 1.75mmol), Et 2 Zn (0.4 mL, 2M in toluene) and 3-((tert-butyldimethylsilyl)oxy)butan-2-one (100 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes/EtOAc, 99:1) to afford the title compound as an oil (105.2 mg, 91% yield, dr >20:1). 1 H NMR (500 MHz, CDCl 3 ): δ 0.08 (s, 3H), 0.09 (s, 3H), 0.92 (m,12H), 1.05 (s, 3H), 1.11 (d, J = 6.3 Hz, 3H), 1.42−1.51 (m, 2H), 2.22 (s, 1H), 3.68 (q, J = 6.3 Hz, 1H). 13 
(2SR,3SR)-2-(tert-butyldimethylsilyloxy)-3-Methylheptan-3-ol.
General procedure A was applied to BuZnCl (276 mg, 1.75mmol), Bu 2 Zn (1.50 mL, 1M in pentanes) and 3-((tertbutyldimethylsilyl)oxy)butan-2-one (100 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 99:1) to afford the title compound as an oil (111.7 mg, 86% yield, dr >20:1).
HO Me
Me OTBS (±)
Me OTBS (±) 1 H NMR (500 MHz, CDCl 3 ): δ 0.08 (s, 3H), 0.09 (s, 3H), 0.90 (m,12H), 1.05 (s, 3H), 1.09 (d, J = 6.3 Hz, 3H), 1.29−1.43 (m, 6H), 2.26 (s, 1H), 3 .66 (q, J = 6.3 Hz, 1H). 13 C{ 1 H} (CDCl 3 , 125 MHz): δ −5.0, −4.1, 14.0, 17.9, 18.0, 20. 8, 23.3, 25.6, 25.7, 38.5, 73.9, 74.3 . IR (neat): 3575, 3488, 2957, 2933, 2859, 1472, 1463, 1378, 1255, 1114, 1083, 967 , 835, 776 cm -1 . HRMS calcd for C 14 H 32 O 2 Si (M−OH): 243.2144, found 243.2143. GC (condition 1): t = 23.0 min (major) t = 24.0 min (minor).
(2SR,3SR)-2-(triethylsilyloxy)-3-Methylpentan-3-ol. General procedure A was applied to EtZnCl (226 mg, 1.75mmol), Et 2 Zn (0.4 mL, 2M in toluene) and 3-((triethylsilyl)oxy)butan-2-one (100 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 99:1) to afford the title compound as an oil (111 mg, 96% yield, dr >20:1). 1 H NMR (300 MHz, CDCl 3 ): δ 0.59−0.67 (q, J = 7.8 Hz, 6H), 0.92 (t, J = 7.5 Hz, 3H), 0.98 (t, J = 7.8 Hz, 9H), 1.04 (s, 3H), 1.11 (d, J = 6.3 Hz, 3H), 1.44−1.49 (q, J = 7.5 Hz, 2H), 2.33 (s, 1H), 3.66−3.72 (q, J = 6.3 Hz, 1H). 13 
(2SR,3SR)-3-Methyl-2-((triethylsilyl)oxy)heptan-3-ol .
General procedure A was applied to BuZnCl (276 mg, 1.75mmol), Bu 2 Zn (1.50 ml, 1M in pentanes) and 3-((triethylsilyl)oxy)butan-2-one (100 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:toluene, 1:1) to afford the title compound as an oil (101 mg, 78% yield, dr >20:1). 1 H NMR (500 MHz, CDCl 3 ): δ 0.62 (q, J = 7.9 Hz, 6H), 0.91 (t, J = 7.2 Hz, 3H), 0.97 (t, J = 7.9 Hz, 9H), 1.09 (s, 3H), 1.10 (d, J = 6.4 Hz, 3H), 1.28−1.56 (m, 6H), 2.35 (s, 1H), 3.68 (q, 6.4 Hz, 1H). 13 
(1SR,2SR)-1-((tert-butyldimethylsilyl)oxy)-2-Methyl-1-phenylbutan-2-ol .
General procedure A was applied to EtZnCl (226 mg, 1.75mmol), Et 2 Zn (0.4 mL, 2M in toluene) and 1-((tert-butyldimethylsilyl)oxy)-1-phenylpropan-2one (139 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 98:2) to afford the title compound as an oil (130 mg, 88% yield, dr >20:1). 1 (1SR,2SR)-1-((tert-butyldimethylsilyl)oxy)-2-Methyl-1phenylhexan-2-ol . General procedure A was applied to BuZnCl (276 mg, 1.75mmol), Bu 2 Zn (1.50 ml, 1M in pentanes) and 1-((tertbutyldimethylsilyl)oxy)-1-phenylpropan-2-one (139 mg, 0.5 mmol). The crude product was purified by flash column chromatography on S4 silica gel (hexanes:toluene, 1:1) to afford the title compound as an oil (131 mg, 81% yield, dr >20:1). 1 (1SR,2SR)-2-Methyl-1-phenyl-1-((triethylsilyl)oxy)butan-2-ol. General procedure A was applied to EtZnCl (226 mg, 1.75mmol), Et 2 Zn (0.4 mL, 2M in toluene) and 1-phenyl-1-((triethylsilyl)oxy)propan-2-one (139 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 97:3) to afford the title compound as an oil (125 mg, 85% yield, dr >20:1). 1 
(1SR,2SR)-2-Methyl-1-phenyl-1-((triethylsilyl)oxy)hexan-2-ol.
General procedure A was applied to BuZnCl (276 mg, 1.75mmol), Bu 2 Zn (1.50 mL, 1M in pentanes) and 1-phenyl-1-((triethylsilyl)oxy)propan-2-one (139 mg, 0.5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:toluene, 1:1) to afford the title compound as an oil (126 mg, 78% yield, dr >20:1). 1 S5 the following reagents: (S)-methyl 2-hydroxypropanoate (3.7 mL, 39 mmol), N,Odimethylhydroxylamine hydrochloride (19 g, 194 mmol), and trimethylaluminum (97 mL, 2M in toluende). The crude product was used without further purification. The resulting compoud, (S)-2-hydroxy-N-methoxy-N-methylpropanamide (2 g, 15 mmol), was combined with imidazole (1.5 g, 22.5 mmol), and tert-butylchlorodimethylsilane (2.5 g, 16.5 mmol) according to literature procedure. 3 The crude product was purified by column chromatography on silica gel (hexanes:EtOAc, 4:1) to yield the title compound (3.5 g, 95% yield) as an oil. = 23.5 (c = 1.5, CHCl 3 ). 1 H NMR (500 MHz, CDCl 3 ): δ 0.08 (s, 3H), 0.10 (s, 3H), 0.9 (s, 9H), 1.36 (d, J = 7.0 Hz, 3H), 3.21 (s, 3H), 3.70 (s, 3H), 4.65−4.70 (m, 1H). 13 
(S)-N-methoxy-N-Methyl-2-((triethylsilyl)oxy)propanamide.
The reaction was conducted according to literature procedure 3 by combining the following reagents: The resulting compoud, (S)-2-hydroxy-N-methoxy-N-methylpropanamide (1.5 g, 11.3 mmol), was combined with imidazole (1.2 g, 17 mmol), and triethylchlorosilane (2.3 mL, 13.5 mmol). The crude product was purified by column chromatography on silica gel (hexanes:EtOAc, 4:1) to yield the title compound (2.6 g, 95% yield) as an oil. 
(S)-2-((tert-butyldimethylsilyl)oxy)Heptan-3-one.
A dry 25 mL Schlenk flask, which was evacuated and backfilled with N 2 three times, was charged with (S)-2-((tert-butyldimethylsilyl)oxy)-N-methoxy-Nmethylpropanamide (1.5 g, 6 mmol) and Et 2 O (15 mL). After cooling the flask to −78 °C, n-BuLi (2.9 mL, 2.5M in hexanes) was added slowly. The reaction was monitored by TLC until completion. The reaction mixture was quenched with saturated aq. NH 4 Cl (2 mL) followed by addition of Et 2 O (5 mL). The organic layer was separated and the aqueous solution extracted with Et 2 O (3 × 10 mL). The combined organic layers were successively washed with brine, dried over MgSO 4 , and filtered. The filtrate was concentrated in vacuo and purified by column chromatography on silica gel (hexanes:EtOAc, 97:3) to yield the title compound (1.26 g, 86% yield) as an oil. = −7.8 (c = 1.0, CHCl 3 ). 1 H NMR (500 MHz, CDCl 3 ): δ 0.08 (s, 6H), 0.91 (t, J = 7.5 Hz, 3H), 0.92 (s, 9H), 1.27 (d, J = 6.9Hz, 3H), 1.31 (s, J = 7.9 Hz, 2H), 1.54 (q, J = 7.8Hz, 2H), 2.50−2.64 (m, 2H), 4.13 (q, J = 7.0 Hz, 1H). 13 
(S)-1-((tert-butyldimethylsilyl)oxy)-1-Phenylhexan-2-one.
The reaction was conducted according to the procedure above by combining the following reagents: (S)-2-((tertbutyldimethylsilyl)oxy)-N-methoxy-N-methyl-2-phenylacetamide 9 (520mg, 1.68 mmol) and n-BuLi (0.74 mL, 2.5M in hexanes). The (2S,3R)-2-((tert-butyldimethylsilyl)oxy)-3-Ethylheptan-3-ol. 8 . General procedure B was applied to EtZnCl (207 mg, 1.75mmol), Et 2 Zn (0.8 mL, 2M in toluene) and (S)-2-((tertbutyldimethylsilyl)oxy)heptan-3-one (100 mg, 0.4 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:toluene, 4:1) to afford the title compound as an oil (59 mg, 54% yield, dr >20:1). = 17.7 (c = 0.542, CHCl 3 ). 1 H NMR (500 MHz, CDCl 3 ): δ 0.07 (s, 3H), 0.09 (s, 3H), 0.86 (t, J = 7.5 Hz, 3H), 0.90 (s, 9H), 0.91 (t, J = 7.2 Hz, 3H), 1.10 (d, J = 6.5 Hz, 3H), 1.26−1.37 (m, 4H), 1.47−1.54 (m, 4H), 2.13 (s, 1H), 3.72 (q, J = 6.10 Hz, 1H). 13 13 
II. Diastereoselective Generation of (E)-Di-and (E)-Trisubstituted Allylic Alcohols via Addition to Chiral Ketones
General Procedure C: A dry 10 mL Schlenk flask, which was evacuated under vacuum and backfilled with N 2 (g) three times, was charged with dicyclohexylborane (Cy 2 BH) (125 mg, 0.7 mmol) and toluene (1.5 mL). The solution was cooled to 0 °C followed by slow addition of alkyne (0.7 mmol). After 5 min the reaction was warmed to room temperature and stirred for an additional 15 min. The solution was cooled to −78 °C and dimethylzinc (Me 2 Zn) (0.4 mL, 2M in toluene) was added. After stirring at −78 °C for 30 minutes, the reaction flask was warmed to −30 °C and EtZnCl (1.05 mmol) was added under a steady flow of N 2 (g). Immediately thereafter, the ketone (0.35 mmol, in 0.2 mL toluene) was added. The reaction mixture stirred at −30 °C and was monitored by TLC until completion (usually 36−48 h). The reaction mixture was quenched with saturated aq. NH 4 Cl (2 mL) and 2N HCl (1 mL) followed by addition of 5 mL Et 2 O. The organic layer was separated and the aqueous layer was extracted successively with Et 2 O (2 × 5 mL). The combined organic layers were successively washed with aq. 6 Hz, J = 6.6 Hz, 1H). 13 
(3SR,4SR,E)-4-(tert-butyldimethylsilyloxy)-1-Cyclopropyl-3methylpent-1-en-3-ol.
General procedure C was applied to Cy 2 BH (1.8 g, 5 mmol), cyclopropylacetylene (847 µL, 0.70 mmol), Me 2 Zn (5 mL, 2M in toluene), EtZnCl (136 mg, 1.05 mmol), and 3-((tertbutyldimethylsilyl)oxy)butan-2-one (1.0 g, 5 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 98:2) to afford the title compound as an oil (1.1 g, 81% yield, dr >20:1). 1 13 13 S10 butyldimethylsilyl)oxy)butan-2-one (80 mg, 0.35 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:dichloromethane, 99:1) to afford the title compound as an oil (65 mg, 65% yield, dr >20:1). 1 
(3SR,4SR,E)-4-(tert-butyldimethylsilyloxy)-1-Cyclohexenyl-3methylpent-1-en-3-ol. General procedure C was applied to

(1SR,2SR,E)-2-Methyl-1-phenyl-1-((triethylsilyl)oxy)oct-3-en-2-ol.
General procedure C was applied to Cy 2 BH (125 mg, 0.7 mmol), 1-
HO Me
Ph OTES n-Bu (±) S12 hexyne (81 µL, 0.70 mmol), Me 2 Zn (0.35 mL, 2M in toluene), EtZnCl (136 mg, 1.05 mmol), and 1-phenyl-1-((triethylsilyl)oxy)propan-2-one (92 mg, 0.35 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 98:2) to afford the title compound as an oil (101 mg, 83% yield, dr >20:1). 1 H NMR (500 MHz, CDCl 3 ): δ 0.49 (qd, J = 7.8 Hz, J = 2.9 Hz, 6H), 0.86 (t, J = 7.9 Hz, 9H), 0.89 (t, J = 6.9 Hz, 3H), 1.08 (s, 3H), 1.26−1.36 (m, 4H), 2.02 (q, J = 6.9 Hz, 2H), 2.47 (s, 1H), 4.45 (s, 1H), 5.50−5.60 (m, 2H), 7.23−7.30 (m, 5H). 13 13 
IIII. Diastereoselective Generation of (Z)-Disubstituted Allylic Alcohols via Addition to Chiral Ketones
General Procedure D: A dry 10 mL Schlenk flask, which was evacuated under vacuum and backfilled with N 2 (g) three times, was charged with diethylborane (0.88 mL, 1M toluene) and 1 mL dry THF. After cooling the flask to 0 °C, the bromoalkyne (0.88 mmol) was added dropwise and the flask was stirred at room temperature for 20 minutes. t−BuLi (0.51 mL, 1.7 M in pentanes) was added to the flask at −78 °C and stirred for 35 minutes, warmed to room temperature and stirred for an additional 40 minutes. The volatiles were then removed under vacuum over 30 minutes and the residue redissolved in toluene (2 mL). Dimethylzinc (0.44 mL, 2M in toluene) was slowly added to the reaction mixture at −78 °C and stirred for 30 minutes. The EtZnCl (136 mg, 1.05 mmol) was then added followed by the ketone solution (0.35 mmol, in 0.2 mL toluene). The reaction mixture stirred at −30 °C and was monitored by TLC until completion. The reaction mixture was quenched with saturated aq. NH 4 Cl (2 mL) and 2N HCl (1 mL) followed by addition of 5 mL Et 2 O. The organic layer was separated and the aqueous layer was extracted successively with Et 2 O (2 × 5 mL). The combined organic layers were successively washed with aq. NaHCO 3 and brine, dried over MgSO 4 , and filtered. The filtrate was concentrated in vacuo and purified column chromatography on silica gel.
(1SR,2SR,Z)-1-((tert-butyldimethylsilyl)oxy)-8-Chloro-2-
methyl-1-phenyloct-3-en-2-ol . General procedure D was applied to Et 2 BH (0.88 mL, 1M in hexanes), t-BuLi (0.51mL, 1.7 M in pentanes), Me 2 Zn (0.44 mL, 2M toluene), EtZnCl (136mg, 1.05 mmol), and 1-((tert-butyldimethylsilyl)oxy)-1-phenylpropan-2- S14 one (93 mg, 0.35 mmol). The crude product was purified by flash column chromatography on silica gel (hexanes:EtOAc, 98:2) to afford the title compound as an oil (78 mg, 58% yield, dr >20:1). 1 H NMR (500 MHz, CDCl 3 ): δ −0.23 (s, 3H), 0.05 (s, 3H), 0.90 (s, 9H), 1.15 (s, 3H), 1.47 (q, J = 7.5 Hz, 2H), 1.76 (q, J = 7.8 Hz, 2H), 2.34 (q, J = 7.5 Hz, 2H), 2.42 (s, 1H), 3.5 (t, J = 6.4 Hz, 2H), 4.52 (s, 1H), 5.35−5.41 (m, 2H), 7.23−7.32 (m, 5H). 13 
Determine of Chiral Purity for Additions to Enantioenriched Ketones
General Procedure E: After the addition following general procedure A or B, the silyl group was removed from the crude addition product using tetrabutylammonium fluoride (1M solution in THF). The diol was then purified by flash column chromatography on silica gel (hexanes:EtOAc, 85:15) and analyzed by HPLC. = −40.6 (c = 1.8, CHCl 3 ). This compound was prepared using the same method that was used to prepare its enantiomer above. 
Conditions for Determination of Diastereomeric Ratio by Gas Chromatography for (2SR,3SR)-2-(tert-butyldimethylsilyloxy)-3-Methylpentan-3-ol and (2S,3R)-2-((tertbutyldimethylsilyl)oxy)-3-Ethylheptan-3-ol .
Condition 1: WCOT fused silica 25m x 0.25mm coating CP CHIRASIL-Dex CB, DF = 0.25 (oven: 100 °C, flow = 1.6 mL/min). 
